Introduction
This is ajoint work with Yuan Lou (The Ohio State State Univ.) and Wei-Ming Ni (Univ. of Minnesota). For details, see Lou-Ni-Yotsutani [4] .
In an attempt to model segregation phenomena in population dynamics, Shigesada, Kawasaki and Teramoto [7] in 1979 incorporated the inter-and intra-specific population pressures into the classical Lotka-Volterra competition system.
In particular, the following system was proposed: the intrinsic growth rates of these two species, $b_{1}$ and $c_{2}$ account for intraspecific competitions while $b_{2}$ , $c_{1}$ account for inter-specific competitions, and $d_{1}$ , $d_{2}$ are their diffusion rates. The constants $\rho_{11}$ , p22 represent intra-specific population pressures, also known as self-diffusion rates, and $\rho_{12}$ , $\rho_{21}$ are the coefficients of inter-specific population pressures, also known as crossdiffusion rates.
We should remark that it is well known that the important quantities involving the constants $a_{j}$ , $b_{j}$ , $c_{j}$ , $j=1,2$ , are only $A= \frac{a_{1}}{a_{2}}$ , $B= \frac{b_{1}}{b_{2}}$ and $C= \frac{c_{1}}{c_{2}}$ . (1.2) We refer to [7] and [6] it seems natural to consider the following two cases separately: the "strong competition" case $B<C$ and the "weak competition" case $B>C$.
In the strong competition $B<C$ , our results in this paper will include Results (I) $-(\mathrm{I}\mathrm{V})$ above are nearly optimal, and our understanding of (1.5), as far as existence and non-existence are concerned, is nearly complete, except for the ranges that $B<A<(B+C)/2$ in the strong competition case and $B>A>(B+3C)/4$ in the weak competition case.
We can also obtain the asymptotic behaviors of solutions to (1.5) as 
Note that by (II) (ii) above the existence of asolution $(v, \tau)$ of (1.6) with 
where $a_{1}$ , $b_{1}$ and $c_{1}$ satisfy $\frac{1}{4}b_{1}+\frac{3}{4}c_{1}<a_{1}<c_{1}$ . In this case (II) (ii) still applies and we have varies. This turns out to be a powerful method as it gives fairly precise information about the solutions.
We ought to mention that earlier work on (1.1) include [5] , in which under suitable hypothesis steady states of (1.1) with internal transition-layers are constructed, and their stability properties are studied in [1] . Moreover, "spike-layer" steady states of (1.1), as well as (1.5) , are constructed in [3] , which are directly related to the work presented here. Thus we may focus on (2.1). Note that the strict monotonicity of v is required in (2.1) now.
We can obtain the following existence result. It turns out that Theorem 4.1 is also useful in establishing non-existence results concerning (2.1) for $d_{2}$ small. We shall continue our discussions in this direction in Section 5.
We obtain the following result which complements Theorem 4.1. 
5Non-existence results
Our first non-existence result for the shadow system (1.4) is avery general one-it applies to any bounded smooth domain in any dimension, and it does not even need to assume the integral constraint in (1.4) .
Consider the following boundary value problem $\{\begin{array}{l}d_{2}\Delta v+v(a_{2}-c_{2}v)-b_{2}\tau=0\mathrm{i}\mathrm{n}\Omega v>0\mathrm{i}\mathrm{n}\Omega,\mathrm{a}\mathrm{n}\mathrm{d}\frac{\partial v}{\partial\nu}=0\mathrm{o}\mathrm{n}\partial\Omega\tau>0\end{array}$ Non-existence for the "weak competition" case is more delicate to obtain, and our result only covers the case $n=1$ .
The rest of this section is devoted to the discussion of non-existence of the 1-dimensional shadow system
First, note that any solution $(v(x), \tau)$ of (5.4) remains asolution of (5.4) after areflection; i.e. $(v(1-x), \tau)$ is still asolution of (5.4). To relate solutions of (5.4) to that of (2.1), we introduce the following notion. If We are now ready for our non-existence result for (5.4) in the "weak competition" case. To conclude this section, we shall prove the non-existence results stated in (II) (iii) (2) and (IV) (iii) (2) . First, we consider the case $B<C$. Suppose 
